Brit. med. J., 1964, 2, [423] [424] [425] Drainage of the bladder after gynaecological operations is most conveniently performed by indwelling catheter, but this method has recently come into disrepute because it nearly always gave rise to urinary infection. Infection can usually be avoided, however, by combining closed aseptic bladder drainage with measures to prevent bacteria from reaching the bladder via the space between the catheter and the urethral wall. After the removal of the indwelling catheter, the susceptibility of the bladder to infection may be temporarily increased, and special care must therefore be taken to avoid infection if intermittent catheterization subsequently proves necessary before the patient leaves hospital.
We have previously described how application of these principles reduced the post-operative infection rate . Having subsequently simplified the methods, we here describe them in more detail and report the results of treating a larger number of patients. We also report observations on the causative bacteria and on the aftereffects of infection.
Method
Immediately before the patient went to the theatre the urethra was lubricated and disinfected with about 1 ml. of 1% chlorhexidine (Hibitane) obstetric cream, instead of the special disinfectant jelly previously used . The cream was dispensed in urethral syringes' in the hospital pharmacy and a separate syringe was kept for each patient.
The indwelling catheter for post-operative drainage consisted of a Foley catheter fitted tightly with a collar of plastic foam sponge (Fig. 1) . Circular pads were cut and shaped in the central sterile supply department (C.S.S.D.) from a 1-in. (2.5-cm.) thick sheet of polyurethane plastic foam.2 A fine pair of forceps (Halsted's mosquito forceps) was thrust through the centre of the pad. The tip of the catheter was grasped and pulled back through the pad, which formed a very tight-fitting collar on the catheter.
This catheter was passed -into the bladder before the patient left the operating-theatre (Fig. 2) prevented from moving in the urethra and a disinfectant barrier was maintained at the urethral orifice. The bladder was then disinfected by the method of Paterson et al. (1960) (0rskov, 1952 , 1954 Dutton and Ralston, 1957; Gillespie et al., 1960) , and it has been suggested that they may develop drug-resistance more readily than E. coli (Talbot et al., 1957 ; Lattimer et al., 1959) . The behaviour of coliform bacilli causing infection in our gynaecological patients was in line with these results. Unselected strains from different groups of patients were identified as recommended by Milner (1963 Urinary Infection in Gynaecology-Gillespie et al.
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Consequences of Infection. -Kaye et al. (1962) and Cattell et al. (1963) found that catheter-induced infections rarely caused permanent damage of the urinary tract. Our findings were similar in a follow-up study of 85 patients who were treated with indwelling catheters before 1961. Thirty-two patients had normal urine when leaving hospital (infection having been avoided or having responded to treatment), and, of these, 31 were normal two years later and one was infected by a different organism from that which had caused infection in hospital. Of the 53 patients who left hospital with infected urine, only two were still infected by the same organism and one by a different strain. So far there has been no indication that hypertension, renal failure, radiological abnormality of the urinary tract, or abnormal urinary symptoms are commoner than in the other women of similar age.
Discussion
Post-operative drainage of the bladder is not always necessary, but, when it is, an indwelling catheter is more comfortable for patients and more convenient for nurses than frequent intermittent catheterization. The disadvantage of the indwelling catheter has been the infection which almost invariably followed its use with open drainage. Although the infections mostly clear up without serious harm there is always the danger that a few patients may suffer renal damage (though the proportion may be too small to detect in smallscale statistical studies). Furthermore, the post-operative comfort of the patients is often disturbed and many require treatment with antibacterial drugs. The indwelling catheter has consequently acquired a -bad reputation, but this is undeserved, since infection is usually preventable. Our method of preventing it excludes bacteria from the two common routes of infection-that is, the lumen of the catheter and the space between the catheter and the urethral wall. Prophylactic antibiotics, which are generally agreed to be undesirable, are not required. Other workers have had similar success by combining closed drainage with antlseptics which destroy bacteria as soon as they enter the bladder (Williams et al., 1962; Martin and Bookrajian, 1962; Hannah, 1963 
